Role of glutathione in acute N-(3,5-dichlorophenyl) succinimide-induced nephrotoxicity in Sprague-Dawley and Fischer 344 rats.
N-(3,5-Dichlorophenyl)succinimide (NDPS), an experimental agricultural fungicide, has been shown to be a selective nephrotoxin in Sprague-Dawley and Fischer 344 rats. Previous studies have demonstrated that a toxic metabolite contributes to or is responsible for acute NDPS-induced nephrotoxicity. The purpose of this study was to investigate the role of glutathione in NDPS-induced renal effects. In 1 set of experiments, male Sprague-Dawley or Fischer 344 rats received a single intraperitoneal (i.p.) injection of NDPS (0.4 or 1.0 mmol/kg) or sesame oil (2.5 ml/kg). Rats were killed at 1, 3, 6 or 24 h, and reduced (GSH) and oxidized (GSSG) glutathione concentrations determined in liver and renal cortex. In both rat strains NDPS (0.4 or 1.0 mmol/kg) administration produced small decreases in GSH concentrations (1 and 3 h) but moderate increases in GSSG concentrations (1 and 3 h) in liver and kidney. At 24 h both GSH and GSSG concentrations were increased, particularly in kidney. In a second set of experiments, rats were pretreated with the glutathione depletor diethyl maleate (DEM) (0.4 ml/kg, i.p.) 1 h prior to NDPS (0.2, 0.4 or 1.0 mmol/kg, i.p.) or sesame oil (2.5 ml/kg, i.p.) administration, and renal function monitored at 24 and 48 h. DEM pretreatment attenuated the increase in urine volume (24 and 48 h), proteinuria, glucosuria, hematuria and elevated blood urea nitrogen (BUN) concentration produced by NDPS (0.4 or 1.0 mmol/kg) in both Sprague-Dawley and Fischer 344 rats. NDPS-induced increases in kidney weight also were generally prevented by DEM pretreatment. Proximal tubular necrosis produced by NDPS administration was reduced by DEM but not prevented. Pretreatment with the cysteine conjugate beta-lyase inhibitor amino-oxyacetic acid (0.5 mmol/kg, i.p.) 1 h prior to NDPS (0.4 or 1.0 mmol/kg) markedly attenuated all NDPS-induced effects on renal function and morphology. These results suggest that glutathione does not play a protective role against NDPS-induced renal effects and that a glutathione or cysteine conjugate of NDPS might contribute to NDPS-induced nephrotoxicity.